We present in this paper the changes in the room temperature magnetic property of ZnO on Mn doping prepared using solvo-thermal process. The zero field cooled (ZFC) and field cooled (FC) magnetisation of undoped ZnO showed bifurcation and magnetic hysteresis at room temperature.
I. INTRODUCTION
Recently ferromagnetism has been observed in several undoped wide band gap semiconductors such as ZnO, HfO 2 , SnO 2 , In 2 O 3 , Al 2 O 3 , CeO 2 Ga 2 O 3 etc. 
II. EXPERIMENTAL DETAILS
For the present investigation the undoped and Mn doped ZnO samples were prepared using solvo-thermal process. The details of the sample preparation and its structural and chemical characterizations are presented elsewhere 24 . We prepared two sets of samples with each set containing four samples ie., undoped ZnO (with no manganese) and 1 mole%, 2 mole% and 3 mole% of Mn doped in ZnO (henceforth we shall refer to these as 1%, 2%
and 3% respectively). These set of samples were annealed at 500 o C and 900 o C for 1 hour to remove the organic contaminations. The Mn doped samples annealed at 500 o C will be called 'Set A' and the Mn doped samples annealed at 900 o C will be called 'Set B'. Fig. 1 shows the terms i.e.,
where,
where, N is number of Mn atoms/gram, g = 2.0, µ B = 9.27 × 10 −21 ergs/Oerstead, and k B = 1.38 × 10 −16 ergs/Kelvin and f is fraction of Mn atoms that do not have any near neighbour Mn atom, i.e they are paramagnetic. We have fitted the inverse of susceptibility using the above expression as a function of temperature with f , C and θ as the fit parameters.
From the fit parameter C we could extract S(S + 1) as shown in table I.
The nearest neighbour Mn-Mn exchange constant J is related to Curie-Weiss temperature θ by ions. Using the large spin values extracted from the Curie constant, the near neighbour average exchange coupling J/k B between the Mn ions is between 30K to 100K (see Table I ).
Thus we observe that in our method of sample preparation: (1) There always exist a small paramagnetic fraction of the Mn spins (varying from 5% to 20% of the total Mn spins). This The large θ values indicate that either the J value is large or the spin moment S is large.
Since we do not observe any spin ordering at any finite temperature we can conclude that the large θ value is due to large S only. The most interesting question is why do we obtain such large S values. We would like to point out here that this large value of S has also been observed by others in the DMS systems Since clustering is an activated process one would expect clustering of Mn atoms in higher temperature annealed samples. In contrary, we get larger spin values (from Curie constant C) for the lower temperature annealed sample (set A).
In the following we shall try to understand the strange ferromagnetism in undoped ZnO and the destruction of this ferromagnetism and the appearance of antiferromagnetism upon of the high densiity in set A, the magnetic polaron formed will be in closer proximity thus causing a overlap of the polarons, resulting in a bigger magnetic polaron entity with a larger spin moment 32 . These also interact antiferromagnetically but with a larger moment. Similar large moment was observed in Co doped ZnO and also has been attributed to bound magnetic polarons 32 .
V. CONCLUSION
In conclusion, we observed ferromagnetic behaviour of undoped ZnO sample prepared by 
